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Abstract: 

PROBLEM TO BE SOLVED: To eliminate such a problem that a control board box has to be 
unsealed in order to check a ROM. SOLUTION: While a board 20 on which the ROM 22 is fitted 
is housed in a case 11 made of a metal, an LED 32 and a photo-transistor 33 are connected 
onto the board 20 through an interface circuit 34. At the same time, the interface circuit 34 is 
connected with a CPU 21 which is connected with the ROM 22. Therefore, when a specified 
dump-demanding command is transmitted to the photo-transistor 33 from an external optical 
communication interface 40, the CPU 21 can read the content of the ROM 22 during an optical 
communication process, and transmit the content to the external optical communication 
interface 40 through the LED 32.; Therefore, the dumping of the content of the ROM 22 can be 
easily obtained without unsealing the case 11 made of the metal, or using a dedicated 
connector. 
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JPO Machine translation abstract: 
(57) Abstract 

SUBJECT In order to check ROM, the control substrate box had to be opened. 
Means for SolutionWhile connecting LED32 and the photo-transistor 33 via the interface 
circuitry 34 on the substrate 20, accommodating the substrate 20 equipped with ROM22 with 
the metal case 11, Since the interface circuitry 34 was connected to CPU21 connected to the 
above-mentioned ROM22, If a predetermined dumping demand command is transmitted to the 
photo-transistor 33 from the extraneous light communication interface 40, CPU21 will read the 
contents of the ROM22 in optical-communications processing, Dumping of the contents of 
ROM22 can be obtained easily, without being able to transmit to the above-mentioned 
extraneous light communication interface 40, and opening the metal case 11, or using a 
connector for exclusive use via LED32. 



Claim(s) 

Claim 1A control substrate box in which a control board provided with ROM which recorded a 
control program of a game machine is accommodated, comprising: 

An optical communication interface for carrying out optical communications to the exterior. 

A ROM dumping means to output a dumping result via the optical communication interface to a 

dumping demand of the above-mentioned ROM. 



Detailed Description of the Invention 
0001 

Field of the InventionThis invention is used for a pachinko machine etc. and relates to a 

suitable control substrate box. 

0002 

Description of the Prior ArtROM which recorded the control program is arranged on the 
control board of game machines, such as a pachinko machine, and the control board was 
accommodated in the control substrate box, and is usually sealed so that the contents of this 
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ROM cannot be rewritten. However, since rewriting ROM skillfully is also performed in spite of 
having sealed, it will be necessary to check the contents of the ROM. 

0003In order to check ROM, the sealed control substrate box was opened, ROM was taken out, 
it set to the ROM writer, and the case of the conventional control substrate box was comparing 
with regular ROM. 
0004 

Problem(s) to be Solved by the Inventionln the conventional control substrate box 
mentioned above, since the control substrate box had to be opened and removal took time and 
effort in order to check ROM, since it is sealed by various sealing means, SUBJECT that a check 
took time occurred. On the other hand, although it is not technically impossible to provide a 
terminal for exclusive use for a check, either, since it will be easy to be used unjustly if a 
terminal for exclusive use is provided, a terminal for exclusive use cannot be used. 
OOOSThis invention was made in view of the aforementioned problem, and aims at offer of the 
control substrate box which can dump the contents of the ROM easily. 
0006 

Means for Solving the Problemln order to attain the above-mentioned purpose, an invention 
concerning Claim 1, An optical communication interface for being a control substrate box in 
which a control board provided with ROM which recorded a control program of a game machine 
is accommodated, and carrying out optical communications to the exterior, It has composition 
possessing a ROM dumping means to output a dumping result via the optical communication 
interface to a dumping demand of the above-mentioned ROM. 

0007In an invention concerning Claim 1 constituted as mentioned above, While having 
accommodated a control board provided with ROM which recorded a control program of a game 
machine in a control substrate box, The exterior and optical communications have become 
possible with an optical communication interface, and a ROM dumping means will output a 
dumping result via the above-mentioned optical communication interface, if a dumping demand 
of ROM is inputted. That is, it becomes possible to read ROM inside a control substrate box 
externally by optical communications, and it is not necessary to open a control substrate box or 
to adopt a connector. 

0008Various kinds of composition is possible, and it is provided with light emitting devices, 
such as LED, at least, and if an output of data is outside possible for an optical communication 
interface, it is good. In this case, it may be made to use infrared rays other than visible light, 
etc. so that data mistaken in the light-receiving side may not be outputted. Of course, about a 
type of output of data, it can change suitably outputting serial, or it being parallel, and 
outputting, or outputting in a special format etc. This optical communication interface is 
available also as an input means. That is, a dumping demand of ROM may be made to input via 
the optical communication interface concerned, and the dumping range of ROM, etc. may be 
made to input. 

0009A gestalt of an optical communication interface may arrange LED etc. on a substrate, or 
from a substrate to the control substrate box surface, as it floats, it may be arranged. In this 
case, what is necessary is to make the transparent window section rear face concerned 
approach, to arrange, and just to have composition which sends and receives a lightwave signal 
via a transparent window section, since a transparent window section made of resin is formed in 
the control substrate box itself in many cases. If it does in this way, it will agree also in a future 
tendency for you to make it abbreviated-seal the control substrate box itself by various sealing 
means. If unevenness is formed around such a transparent window section, it will become easy 
to carry out alignment of the optical communication interface of an outer side. 
OOlOIt usually comes out that a slit for heat dissipation is formed in a control substrate box, 
and it may be made to, insert an optical communication interface of an outer side via the slit 
concerned on the other hand for a certain reason. In this case, what is necessary is just to 
allocate the above-mentioned LED on a substrate, and it becomes easy to manufacture it. An 
optical communication interface of an outer side inserted via a slit also has a merit that 
alignment can be carried out by the slit concerned. While establishing a crevice for exclusive 
use in a control substrate box, facing an inside of the crevice concerned and arranging LED of 
an optical communication interface, etc., An optical communication interface of an outer side 
may be made to make a photo detector a position which meets the LED eight while forming 
heights which can be inserted into the crevice concerned. In this case, a switch is allocated in a 
recessed bottom face, and if it is made for the switch to serve as one when an optical 
communication interface of an outer side is inserted into the crevice concerned, a dumping 
demand of ROM can be emitted at the time of insertion. 
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OOllOn the other hand, via the above-mentioned optical communication interface, the ROM 
dumping means should just be ability ready for sending, for example, should just constitute the 
contents of the ROM with CPU for control, its control program, etc. It may have a switch and a 
handler, in order to input a dumping demand of ROM, and it may be made to transmit and 
receive this ROM dumping demand itself via an optical communication interface, as mentioned 
above. Of course, a read circuit for exclusive use is formed, by operating a switch, CPU for 
game control may be stopped and dumping may be performed. 
0012 

Effect of the InventionAs explained above, this invention can provide the control substrate 
box which can dump the internal contents of ROM easily without using a connector for exclusive 
use etc., without opening the seal of various sealing means. 
0013 

Embodiment of the InventionBelow <a first embodiment> describes the embodiment of this 
invention based on Drawings. Drawing 1 shows the control substrate box concerning one 
embodiment of this invention with the top view, and drawing 2 shows the II-II arrowed cross- 
section figure in drawing 1. 

0014In the figure, the control substrate box 10 concerned used for game machines, such as a 
pachinko machine, is provided with the metal case 11 which unites and forms one housing, and 
the metal case 11 concerned comprises the upper case 11a and the lower case lib. The 
window hole lla2, the window hole lla3 for optical communication interfaces mentioned later, 
and lla4 are formed so that many slits llal for heat dissipation may be formed in these upper 
cases 11a and lower cases lib and it may be easy to look at an inside through a fluoroscope 
about the upper case 11a. However, the transparent resin board 12 is allocated in the rear-face 
side of the upper case 11a concerned so that this window hole lla2, lla3, and lla4 may be 
closed about the upper case 11a. the window hole lla2 — a center portion — the window hole 
lla3 and lla4 — an upper part right-and-left portion ~ as -- it is formed in a total of three 
places. 

0015In this embodiment, although the housing is formed with the metal case 11 and the 
transparent resin board 12, it is also possible to form the whole by the transparent product 
made of resin. In this embodiment, although it is used for a pachinko machine, you may use it 
for other game machines, such as a slot machine. The metal case 11 has accommodated the 
substrate 20 which had various kinds of controlling elements arranged to the inside, and is 
connected to an external sensor and display for indication via the flat cable which is not 
illustrated. Eight LED32 and the eight photo-transistors 33 are supported by the bridge-like 
resin support members 31a and 31b by the window hole lla3 which is on the substrate 20 
concerned and was mentioned above, and the position which meets lla4, respectively. It is 
connected to the interface circuitry 34 as shown in drawing 3 arranged on the substrate 20, and 
these LED32 and photo-transistors 33 function as one I/O circuit in CPU21 for control arranged 
on the above-mentioned substrate 20. 

0016In this embodiment, although LED32 and the photo-transistor 33 are separately supported 
by the individual resin support members 31a and 31b, of course, it can also constitute from a 
support member of one. In this embodiment, the breakthrough 31al and 31bl were formed in 
the resin support members 31a and 31b, and into it, as impossible ON ** was carried out, 
LED32 and the photo-transistor 33 are accommodated. Therefore, the error is made hard to 
hold the tracking of light and to produce in commo data, while keeping the excessive scattered 
light from a lower part, etc. from entering at least. 

0017On the other hand, it is equipped also with game control 1/023 connected to the sensor of 
the exterior mentioned above with ROM22 which recorded the program for control to the above- 
mentioned CPU21, or a display on the substrate 20. In here, the program for control recorded 
on the ROM22 is shown in the flow chart of drawing 4, and fundamentally, After initializing at 
Step S100, the detecting signal of a sensor etc., etc. are inputted from game control 1/023 at 
Step S110, Control at Step S120 according to it was performed, and processing in which a 
control signal is outputted to a display for indication, .an accessory, etc. via the game control 
1/023 at Step 130 is repeated. 

0018The key switch 13 is connected to the metal case 11, and after starting, CPU21 detects 
the rotation position of the key switch 13, and changes some parameters. If a prescribed 
position is made to rotate this key switch 13, ROM dumping instructions are meant. CPU21 
performs optical-communications processing shown in drawing 5, when it detects that they are 
ROM dumping instructions according to the rotary place of the key switch 13, but before it 
explains this optical-communications processing, it explains the extraneous light communication 
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interface 40 shown in drawing 6 and drawing 7. 

0019The extraneous light communication interface 40 is formed in the outline T type which 
formed the oblong head section 42 at the tip of the longwise grip part 41, The outputting part 
42b which met the photo-transistor 33 on the input part 42a which met the head section 42 
LED32 on the above-mentioned substrate 20, and has arranged the photo-transistor, and the 
above-mentioned substrate 20, and has been arranged is formed, each input part 42a and 
outputting part 42b corresponded to the window hole lla3 of the above-mentioned upper case 
11a, and lla4 -- it has projected a little, it enters into the window hole lla3 and lla4 by the 
thickness of the upper case 11a, and alignment is easy. Of course, the eight photo-transistors 
42al are arranged at the input part 42a, and eight LED42bl is arranged at the outputting part 
42b. 

00200f course, it is connected to the computer etc. which are not illustrated and this 
extraneous light communication interface 40 can communicate. LED32 mentioned above, 42bl, 
and the photo-transistor 33 and 42al make it hard to malfunction with visible light Lighting 
Sub-Division of a hole by emitting for it light and receiving infrared light in this embodiment. 
Next, operation of this embodiment which consists of the above-mentioned composition is 
explained. A worker does alignment of the input part 42a and the outputting part 42b to the 
window hole lla3 which formed the extraneous light communication interface 40 in the upper 
case 11a of the metal case 11, and lla4 to see the contents of ROM, and makes the support 
position of ROM dumping rotate the key switch 13. 

0021On the other hand, although CPU21 is performing the main loop processings as shown in 
drawing 4 at the time of usual, if it detects that the key switch 13 rotated into the support 
position of ROM dumping, optical-communications processing shown in drawing 5 will be 
performed. CPU21 becomes command standby at Step S210 after starting of this optical- 
communications processing. Command standby transmits the lightwave signal showing a 
command by making LED42bl of the outputting part 42b emit light so that the extraneous light 
communication interface 40 which stands by and mentioned above that a lightwave signal was 
inputted via the interface circuitry 34 may satisfy a predetermined protocol. Then, the photo- 
transistor 33 detects flicker of LED42bl, it is turned on and off suitably, and the interface 
circuitry 34 outputs this to CPU21. 

0022CPU21 will analyze the command which it expresses with Step S220, if the on-off situation 
of the photo-transistor 33 is inputted from the interface circuitry 34. The command itself means 
a dumping demand, and also it also means the check request of I/O, in a dumping demand, is 
still more possible also for a total range, and possible also in some addressed ranges. 
Therefore, when it judges whether a dumping demand is first expressed with Step S230 and the 
analyzed command expresses a dumping demand, a total range or a designated range is 
further judged at Step S240. When a total range is specified, dumping is outputted at Step 
S250, and when addressed, only a designated range is dumped at Step S260. 
0023When dumping, CPU21 reads the contents of ROM22 and makes LED32 emit light so that 
it may become a predetermined protocol via the interface circuitry 34. Then, the photo- 
transistor 42al of the input part 42a in the extraneous light communication interface 40 is 
turned on and off according to flicker of LED32, and notifies the situation to an external 
computer. And if a notice is completed, acknowledgement will be outputted via the outputting 
part 42b, and CPU21 reads the contents of the next address of ROM22 while receiving the 
acknowledgement like the time of command input. Hereafter, dumping of ROM22 is performed 
by repeating this. Of course, specifying a total range means all the addresses of ROM22, and 
addressing means specifying the address of ROM22. 

0024Thus, while connecting LED32 and the photo-transistor 33 via the interface circuitry 34 on 
the substrate 20, accommodating the substrate 20 equipped with ROM22 with the metal case 
11, Since the interface circuitry 34 was connected to CPU21 connected to the above-mentioned 
ROM22, If a predetermined dumping demand command is transmitted to the photo-transistor 
33 from the extraneous light communication interface 40, CPU21 will read the contents of the 
ROM22 in optical-communications processing, Dumping of the contents of ROM22 can be 
obtained easily, without being able to transmit to the above-mentioned extraneous light 
communication interface 40, and opening the metal case 11, or using a connector for exclusive 
use via LED32. 

0025When the command analyzed at Step S220 means an I/O check, CPU21 performs an I/O 
check at Step S270 through judgment of Step S230. In this I/O check, CPU21 checks various 
kinds of sensors and the operation situation of a display for indication via game control 1/023, 
and outputs a checked result outside from the interface circuitry 34 like ROM dumping at Step 
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S280. Of course, this I/O check is expedient, and although it is not necessarily required, such 
use is also possible besides ROM dumping. 

0026<A second embodiment Although hollow support of LED32 and the photo-transistor 33 
linked to the interface circuitry 34 is carried out with the resin board 12 transparent rear face 
by the resin support members 31a and 31b in a first embodiment mentioned above, In a 
second embodiment shown in drawing 8 and drawing 9, LED132 and the photo-transistor 133 
are mostly allocated on the substrate 120. However, these LED132 and photo-transistors 133 
are allocated along with two or more slits lllal formed in the upper case 111a, Corresponding 
to this, the input part 142a and the outputting part 142b of the extraneous light communication 
interface 140 are formed in tabular which can be inserted in the slit lllal / of two 
sheets / parallel , as shown in drawing 10. In this case, as shown in drawing 11, the input 
part 142a and the outputting part 142b are formed in tubed in the air , the tip of a barrel 
contacts LED132 on the substrate 120, and the photo-transistor 133 — exactly — ********** - 
- it is like and the photo-transistor 142al and LED142bl corresponding to the back end are 
held. 

0027Although the actual operation in this embodiment is the same as that of a first 
embodiment, the input part 142a and the outputting part 142b are inserted in the slit lllal, 
arid since position immobilization can be carried out, dumping becomes easy. Although the 
input part 142a and the outputting part 142b are formed in tabular in this embodiment, it may 
be made to introduce in the metal case 111 using an optical fiber etc. 

As shown in drawing 12 - drawing 14, while a third embodiment of <a third embodiment> 
forms the rectangular pipe-like crevice 212a using the transparent resin board 212, meets the 
wall surface and arranges LED232 and the photo-transistor 233, The microswitch 214 allocated 
on the substrate 220 can be projected at the pars basilaris ossis occipitalis, and it has closed at 
it. In the extraneous light communication interface 240, While having formed the prismatic 
heights 243 which can be inserted in the crevice 212a concerned, the photo-transistor 242al 
and LED242bl are allocated in the side of the heights 243 so that LED232 and the photo- 
transistor 233 may be met in the crevice 212a, Furthermore, the ten key 244a, the handler 
244b, the display for indication 244c, etc. which direct ROM dumping are allocated in the main 
part 244 back. 

0028In this embodiment constituted in this way, by the operation of the microswitch 214, 
CPU221 which is not illustrated detects that the extraneous light communication interface 240 
was inserted, and can start dumping automatically. 

In the embodiment of which <other embodiment> **** was done, in order to order it ROM 
dumping, the key switch 13 was used as a dumping commanding means, but the switch for 
instructions is not necessarily needed. 

0029Drawing 15 shows the processing at the time of starting in other embodiments which 
make such a switch for instructions unnecessary. In the case of this embodiment, the junction 
state of connectors other than the power supply line which is not illustrated at Step S102 at the 
time of starting is checked. If it is usual, since it should be connected, each connector will 
process initialization at Step S100 like the embodiment mentioned above, but when a 
predetermined connector is removed, ROM dumping is started at Step S104. Since for exclusive 
use switching etc. will become unnecessary if it does in this way, cost can be lowered. Since 
ROM dumping is not necessarily carried out each time at the time of the usual starting, it is 
efficient. 

0030In the embodiment mentioned above, although it is made to perform parallel 
communication for improvement in transmission speed, performing by serial communication of 
course is also possible. Drawing 16 and drawing 17 show the example which diverts LED 35 and 
35 for status displays with which the control substrate box 10 is provided essentially. In this 
case, when carrying out ROM dumping, the LED 35 and 35 is not used for a status display, but 
a flicker state is changed according to a communications protocol, and serial transmission is 
carried out. Under the present circumstances, as long as there is two or more LED 35 and 35, 
one side may be used for a synchronization. While making LED 35 and 35 set up from the 
substrate 20 as shown in drawing 17, since it stops requiring a shielding member and a support 
member, a cost cut can be aimed at by making it enter into the stomata 14 and 14 formed in 
the metal case 11. Since it becomes difficult to be influenced by an extraneous light, visible 
light other than infrared rays is also available enough. Serial communication is available also to 
the side which outputs instructions, and may be made to carry out serial communication of the 
transmission and reception to it, respectively. 

0031The example of composition which simplified the thing of a third embodiment more in 
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drawing 18 - drawing 20 is shown, in this case, the transparent resin board 312 — being alike — 
it uses, the round hole-like cylinder part 312a is formed, and the end of the cylinder part 312a 
is in contact with the printed circuit board 320 surface. One LED336 is allocated on the printed 
circuit board 320, and serial communication is performed as mentioned above. The terminal 
area 321,321 connected to the printed wiring side on the back via the through hole is formed in 
both the sides of this LED336, and between the both-ends child parts 321,321 can detect now 
in switch-on or non-switch-on in game control I/O which is not illustrated. 
0032It is the extraneous light communication interface 340 like a light pen which is shown in 
drawing 20, the photo-transistor 341 is allocated in the center of a tip, and the metal ring 342 
is allocated in the apex peripheral edge part. Since the metal ring 342 at a tip makes it flow 
through between the two terminal areas 321,321 when the extraneous light communication 
interface 340 which consists only of this optical receiving means is inserted into the above- 
mentioned cylinder part 312a, Detected in game control I/O, CPU which is not illustrated is 
judged that dumping instructions were carried out, and starts dumping by serial one side optical 
communications using LED336 which is an optical transmission means. 

0033Also in this example, LED to be used can be managed with one, and since the terminal 
area 321,321 used as instead of of a switch is only printed wiring, it can carry out reduction of 
the substantial cost extremely. In addition, the transmission unit in remote controls, such as 
the existing television, etc. can also be used, and while being able to reduce cost by using the 
existing unit in this case, it becomes easy to give flexibility by both transmission and reception. 



Field of the InventionThis invention is used for a pachinko machine etc. and relates to a 
suitable control substrate box. 



Description of the Prior ArtROM which recorded the control program is arranged on the 
control board of game machines, such as a pachinko machine, and the control board was 
accommodated in the control substrate box, and is usually sealed so that the contents of this 
ROM cannot be rewritten. However, since rewriting ROM skillfully is also performed in spite of 
having sealed, it will be necessary to check the contents of the ROM. 

0003In order to check ROM, the sealed control substrate box was opened, ROM was taken out, 
it set to the ROM writer, and the case of the conventional control substrate box was comparing 
with regular ROM. 



Effect of the InventionAs explained above, this invention can provide the control substrate 
box which can dump the internal contents of ROM easily without using a connector for exclusive 
use etc., without opening the seal of various sealing means. 
0013 

Embodiment of the InventionBelow <a first embodiment> describes the embodiment of this 
invention based on Drawings. Drawing 1 shows the control substrate box concerning one 
embodiment of this invention with the top view, and drawing 2 shows the II-II arrowed cross- 
section figure in drawing 1. 

0014In the figure, the control substrate box 10 concerned used for game machines, such as a 
pachinko machine, is provided with the metal case 11 which unites and forms one housing, and 
the metal case 11 concerned comprises the upper case 11a and the lower case lib. The 
window hole lla2, the window hole lla3 for optical communication interfaces mentioned later, 
and lla4 are formed so that many slits llal for heat dissipation may be formed in these upper 
cases 11a and lower cases lib and it may be easy to look at an inside through a fluoroscope 
about the upper case 11a. However, the transparent resin board 12 is allocated in the rear-face 
side of the upper case 11a concerned so that this window hole lla2, lla3, and lla4 may be 
closed about the upper case 11a. the window hole lla2 — a center portion — the window hole 
lla3 and lla4 — an upper part right-and-left portion — as — it is formed in a total of three 
places. 

0015In this embodiment, although the housing is formed with the metal case 11 and the 
transparent resin board 12, it is also possible to form the whole by the transparent product 
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made of resin. In this embodiment, although it is used for a pachinko machine, you may use it 
for other game machines, such as a slot machine. The metal case 11 has accommodated the 
substrate 20 which had various kinds of controlling elements arranged to the inside, and is 
connected to an external sensor and display for indication via the flat cable which is not 
illustrated. Eight LED32 and the eight photo-transistors 33 are supported by the bridge-like 
resin support members 31a and 31b by the window hole lla3 which is on the substrate 20 
concerned and was mentioned above, and the position which meets lla4, respectively. It is 
connected to the interface circuitry 34 as shown in drawing 3 arranged on the substrate 20, and 
these LED32 and photo-transistors 33 function as one I/O circuit in CPU21 for control arranged 
on the above-mentioned substrate 20. 

0016In this embodiment, although LED32 and the photo-transistor 33 are separately supported 
by the individual resin support members 31a and 31b, of course, it can also constitute from a 
support member of one. In this embodiment, the breakthrough 31al and 31bl were formed in 
the resin support members 31a and 31b, and into it, as impossible ON ** was carried out, 
LED32 and the photo-transistor 33 are accommodated. Therefore, the error is made hard to 
hold the tracking of light and to produce in commo data, while keeping the excessive scattered 
light from a lower part, etc. from entering at least. 

0017On the other hand, it is equipped also with game control 1/023 connected to the sensor of 
the exterior mentioned above with ROM22 which recorded the program for control to the above- 
mentioned CPU21, or a display on the substrate 20. In here, the program for control recorded 
on the ROM22 is shown in the flow chart of drawing 4, and fundamentally, After initializing at 
Step S100, the detecting signal of a sensor etc., etc. are inputted from game control 1/023 at 
Step S110, Control at Step S120 according to it was performed, and processing in which a 
control signal is outputted to a display for indication, an accessory, etc. via the game control 
1/023 at Step 130 is repeated. 

0018The key switch 13 is connected to the metal case 11, and after starting, CPU21 detects 
the rotation position of the key switch 13, and changes some parameters. If a prescribed 
position is made to rotate this key switch 13, ROM dumping instructions are meant. CPU21 
performs optical-communications processing shown in drawing 5, when it detects that they are 
ROM dumping instructions according to the rotary place of the key switch 13, but before it 
explains this optical-communications processing, it explains the extraneous light communication 
interface 40 shown in drawing 6 and drawing 7. 

0019The extraneous light communication interface 40 is formed in the outline T type which 
formed the oblong head section 42 at the tip of the longwise grip part 41, The outputting part 
42b which met the photo-transistor 33 on the input part 42a which met the head section 42 
LED32 on the above-mentioned substrate 20, and has arranged the photo-transistor, and the 
above-mentioned substrate 20, and has been arranged is formed, each input part 42a and 
outputting part 42b corresponded to the window hole lla3 of the above-mentioned upper case 
11a, and lla4 — it has projected a little, it enters into the window hole lla3 and lla4 by the 
thickness of the upper case 11a, and alignment is easy. Of course, the eight photo-transistors 
42al are arranged at the input part 42a, and eight LED42bl is arranged at the outputting part 
42b. 

0020Of course, it is connected to the computer etc. which are not illustrated and this 
extraneous light communication interface 40 can communicate. LED32 mentioned above, 42bl, 
and the photo-transistor 33 and 42al make it hard to malfunction with visible light Lighting 
Sub-Division of a hole by emitting for it light and receiving infrared light in this embodiment. 
Next, operation of this embodiment which consists of the above-mentioned composition is 
explained. A worker does alignment of the input part 42a and the outputting part 42b to the 
window hole lla3 which formed the extraneous light communication interface 40 in the upper 
case 11a of the metal case 11, and lla4 to see the contents of ROM, and makes the support 
position of ROM dumping rotate the key switch 13. 

00210n the other hand, although CPU21 is performing the main loop processings as shown in 
drawing 4 at the time of usual, if it detects that the key switch 13 rotated into the support 
position of ROM dumping, optical-communications processing shown in drawing 5 will be 
performed. CPU21 becomes command standby at Step S210 after starting of this optical- 
communications processing. Command standby transmits the lightwave signal showing a 
command by making LED42bl of the outputting part 42b emit light so that the extraneous light 
communication interface 40 which stands by and mentioned above that a lightwave signal was 
inputted via the interface circuitry 34 may satisfy a predetermined protocol. Then, the photo- 
transistor 33 detects flicker of LED42bl, it is turned on and off suitably, and the interface 
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circuitry 34 outputs this to CPU21. 

0022CPU21 will analyze the command which it expresses with Step S220, if the on-off situation 
of the photo-transistor 33 is inputted from the interface circuitry 34. The command itself means 
a dumping demand, and also it also means the check request of I/O, in a dumping demand, is 
still more possible also for a total range, and possible also in some addressed ranges. 
Therefore, when it judges whether a dumping demand is first expressed with Step S230 and the 
analyzed command expresses a dumping demand, a total range or a designated range is 
further judged at Step S240. When a total range is specified, dumping is outputted at Step 
S250, and when addressed, only a designated range is dumped at Step S260. 
0023When dumping, CPU21 reads the contents of ROM22 and makes LED32 emit light so that 
it may become a predetermined protocol via the interface circuitry 34. Then, the photo- 
transistor 42al of the input part 42a in the extraneous light communication interface 40 is 
turned on and off according to flicker of LED32, and notifies the situation to an external 
computer. And if a notice is completed, acknowledgement will be outputted via the outputting 
part 42b, and CPU 21 reads the contents of the next address of ROM22 while receiving the 
acknowledgement like the time of command input. Hereafter, dumping of ROM22 is performed 
by repeating this. Of course, specifying a total range means all the addresses of ROM22, and 
addressing means specifying the address of ROM22. 

0024Thus, while connecting LED32 and the photo-transistor 33 via the interface circuitry 34 on 
the substrate 20, accommodating the substrate 20 equipped with ROM22 with the metal case 
11, Since the interface circuitry 34 was connected to CPU21 connected to the above-mentioned 
ROM22, If a predetermined dumping demand command is transmitted to the photo-transistor 
33 from the extraneous light communication interface 40, CPU21 will read the contents of the 
ROM22 in optical-communications processing, Dumping of the contents of ROM22 can be 
obtained easily, without being able to transmit to the above-mentioned extraneous light 
communication interface 40, and opening the metal case 11, or using a connector for exclusive 
use via LED32. 

0025When the command analyzed at Step S220 means an I/O check, CPU21 performs an I/O 
check at Step S270 through judgment of Step S230. In this I/O check, CPU21 checks various 
kinds of sensors and the operation situation of a display for indication via game control 1/023, 
and outputs a checked result outside from the interface circuitry 34 like ROM dumping at Step 
S280. Of course, this I/O check is expedient, and although it is not necessarily required, such 
use is also possible besides ROM dumping. 

0026<A second embodiment> Although hollow support of LED32 and the photo-transistor 33 
linked to the interface circuitry 34 is carried out with the resin board 12 transparent rear face 
by the resin support members 31a and 31b in a first embodiment mentioned above, In a 
second embodiment shown in drawing 8 and drawing 9, LED132 and the photo-transistor 133 
are mostly allocated on the substrate 120. However, these LED132 and photo-transistors 133 
are allocated along with two or more slits lllal formed in the upper case 111a, Corresponding 
to this, the input part 142a and the outputting part 142b of the extraneous light communication 
interface 140 are formed in tabular which can be inserted in the slit lllal / of two 
sheets / parallel , as shown in drawing 10. In this case, as shown in drawing 11, the input 
part 142a and the outputting part 142b are formed in tubed in the air , the tip of a barrel 
contacts LED132 on the substrate 120, and the photo-transistor 133 — exactly — ********** - 
- it is like and the photo-transistor 142al and LED142bl corresponding to the back end are 
held. 

0027Although the actual operation in this embodiment is the same as that of a first 
embodiment, the input part 142a and the outputting part 142b are inserted in the slit lllal, 
and since position immobilization can be carried out, dumping becomes easy. Although the 
input part 142a and the outputting part 142b are formed in tabular in this embodiment, it may 
be made to introduce in the metal case 111 using an optical fiber etc. 

As shown in drawing 12 - drawing 14, while a third embodiment of <a third embodiment 
forms the rectangular pipe-like crevice 212a using the transparent resin board 212, meets the 
wall surface and arranges LED232 and the photo-transistor 233, The microswitch 214 allocated 
on the substrate 220 can be projected at the pars basilaris ossis occipitalis, and it has closed at 
it. In the extraneous light communication interface 240, While having formed the prismatic 
heights 243 which can be inserted in the crevice 212a concerned, the photo-transistor 242al 
and LED242bl are allocated in the side of the heights 243 so that LED232 and the photo- 
transistor 233 may be met in the crevice 212a, Furthermore, the ten key 244a, the handler 
244b, the display for indication 244c, etc. which direct ROM dumping are allocated in the main 
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part 244 back. 

0028In this embodiment constituted in this way, by the operation of the microswitch 214, 
CPU221 which is not illustrated detects that the extraneous light communication interface 240 
was inserted, and can start dumping automatically. 

In the embodiment of which <other embodiment> **** was done, in order to order it ROM 
dumping, the key switch 13 was used as a dumping commanding means, but the switch for 
instructions is not necessarily needed. 

0029Drawing 15 shows the processing at the time of starting in other embodiments which 
make such a switch for instructions unnecessary. In the case of this embodiment, the junction 
state of connectors other than the power supply line which is not illustrated at Step S102 at the 
time of starting is checked. If it is usual, since it should be connected, each connector will 
process initialization at Step S100 like the embodiment mentioned above, but when a 
predetermined connector is removed, ROM dumping is started at Step S104. Since for exclusive 
use switching etc. will become unnecessary if it does in this way, cost can be lowered. Since 
ROM dumping is not necessarily carried out each time at the time of the usual starting, it is 
efficient. 

0030In the embodiment mentioned above, although it is made to perform parallel 
communication for improvement in transmission speed, performing by serial communication of 
course is also possible. Drawing 16 and drawing 17 show the example which diverts LED 35 and 
35 for status displays with which the control substrate box 10 is provided essentially. In this 
case, when carrying out ROM dumping, the LED 35 and 35 is not used for a status display, but 
a flicker state is changed according to a communications protocol, and serial transmission is 
carried out. Under the present circumstances, as long as there is two or more LED 35 and 35, 
one side may be used for a synchronization. While making LED 35 and 35 set up from the 
substrate 20 as shown in drawing 17, since it stops requiring a shielding member and a support 
member, a cost cut can be aimed at by making it enter into the stomata 14 and 14 formed in 
the metal case 11. Since it becomes difficult to be influenced by an extraneous light, visible 
light other than infrared rays is also available enough. Serial communication is available also to 
the side which outputs instructions, and may be made to carry out serial communication of the 
transmission and reception to it, respectively. 

0031The example of composition which simplified the thing of a third embodiment more in 
drawing 18 - drawing 20 is shown, in this case, the transparent resin board 312 — being alike — 
it uses, the round hole-like cylinder part 312a is formed, and the end of the cylinder part 312a 
is in contact with the printed circuit board 320 surface. One LED336 is allocated on the printed 
circuit board 320, and serial communication is performed as mentioned above. The terminal 
area 321,321 connected to the printed wiring side on the back via the through hole is formed in 
both the sides of this LED336, and between the both-ends child parts 321,321 can detect now 
in switch-on or non-switch-on in game control I/O which is not illustrated. 
0032It is the extraneous light communication interface 340 like a light pen which is shown in 
drawing 20, the photo-transistor 341 is allocated in the center of a tip, and the metal ring 342 
is allocated in the apex peripheral edge part. Since the metal ring 342 at a tip makes it flow 
through between the two terminal areas 321,321 when the extraneous light communication 
interface 340 which consists only of this optical receiving means is inserted into the above- 
mentioned cylinder part 312a, Detected in game control I/O, CPU which is not illustrated is 
judged that dumping instructions were carried out, and starts dumping by serial one side optical 
communications using LED336 which is an optical transmission means. 

0033Also in this example, LED to be used can be managed with one, and since the terminal 
area 321,321 used as instead of of a switch is only printed wiring, it can carry out reduction of 
the substantial cost extremely. In addition, the transmission unit in remote controls, such as 
the existing television, etc. can also be used, and while being able to reduce cost by using the 
existing unit in this case, it becomes easy to give flexibility by both transmission and reception. 



Problem(s) to be Solved by the Inventionln the conventional control substrate box 
mentioned above, since the control substrate box had to be opened and removal took time and 
effort in order to check ROM, since it is sealed by various sealing means, SUBJECT that a check 
took time occurred. On the other hand, although it is not technically impossible to provide a 
terminal for exclusive use for a check, either, since it will be easy to be used unjustly if a 
terminal for exclusive use is provided, a terminal for exclusive use cannot be used. 



http://minesoft5.minesoft.net/npd^MTJP2003052991.htm 



4/26/2010 



PatentOrderMT 



Page 11 of 14 



OOOSThis invention was made in view of the aforementioned problem, and aims at offer of the 
control substrate box which can dump the contents of the ROM easily. 



Means for Solving the Problemln order to attain the above-mentioned purpose, an invention 
concerning Claim 1, An optical communication interface for being a control substrate box in 
which a control board provided with ROM which recorded a control program of a game machine 
is accommodated, and carrying out optical communications to the exterior, It has composition 
possessing a ROM dumping means to output a dumping result via the optical communication 
interface to a dumping demand of the above-mentioned ROM. 

0007In an invention concerning Claim 1 constituted as mentioned above, While having 
accommodated a control board provided with ROM which recorded a control program of a game 
machine in a control substrate box, The exterior and optical communications have become 
possible with an optical communication interface, and a ROM dumping means will output a 
dumping result via the above-mentioned optical communication interface, if a dumping demand 
of ROM is inputted. That is, it becomes possible to read ROM inside a control substrate box 
externally by optical communications, and it is not necessary to open a control substrate box or 
to adopt a connector. 

0008Various kinds of composition is possible, and it is provided with light emitting devices, 
such as LED, at least, and if an output of data is outside possible for an optical communication 
interface, it is good. In this case, it may be made to use infrared rays other than visible light, 
etc. so that data mistaken in the light-receiving side may not be outputted. Of course, about a 
type of output of data, it can change suitably outputting serial, or it being parallel, and 
outputting, or outputting in a special format etc. This optical communication interface is 
available also as an input means. That is, a dumping demand of ROM may be made to input via 
the optical communication interface concerned, and the dumping range of ROM, etc. may be 
made to input. 

0009A gestalt of an optical communication interface may arrange LED etc. on a substrate, or 
from a substrate to the control substrate box surface, as it floats, it may be arranged. In this 
case, what is necessary is to make the transparent window section rear face concerned 
approach, to arrange, and just to have composition which sends and receives a lightwave signal 
via a transparent window section, since a transparent window section made of resin is formed in 
the control substrate box itself in many cases. If it does in this way, it will agree also in a future 
tendency for you to make it abbreviated-seal the control substrate box itself by various sealing 
means. If unevenness is formed around such a transparent window section, it will become easy 
to carry out alignment of the optical communication interface of an outer side. 
OOlOIt usually comes out that a slit for heat dissipation is formed in a control substrate box, 
and it may be made to, insert an optical communication interface of an outer side via the slit 
concerned on the other hand for a certain reason. In this case, what is necessary is just to 
allocate the above-mentioned LED on a substrate, and it becomes easy to manufacture it. An 
optical communication interface of an outer side inserted via a slit also has a merit that 
alignment can be carried out by the slit concerned. While establishing a crevice for exclusive 
use in a control substrate box, facing an inside of the crevice concerned and arranging LED of 
an optical communication interface, etc., An optical communication interface of an outer side 
may be made to make a photo detector a position which meets the LED eight while forming 
heights which can be inserted into the crevice concerned. In this case, a switch is allocated in a 
recessed bottom face, and if it is made for the switch to serve as one when an optical 
communication interface of an outer side is inserted into the crevice concerned, a dumping 
demand of ROM can be emitted at the time of insertion. 

001 lOn the other hand, via the above-mentioned optical communication interface, the ROM 
dumping means should just be ability ready for sending, for example, should just constitute the 
contents of the ROM with CPU for control, its control program, etc. It may have a switch and a 
handler, in order to input a dumping demand of ROM, and it may be made to transmit and 
receive this ROM dumping demand itself via an optical communication interface, as mentioned 
above. Of course, a read circuit for exclusive use is formed, by operating a switch, CPU for 
game control may be stopped and dumping may be performed. 
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Brief Description of the Drawings 

Drawing lit is a top view of the control substrate box concerning one embodiment of this 
invention. 

Drawing 2It is an II-II line arrowed cross-section figure of the control substrate box. 

Drawing 3It is a schematic block diagram of the control substrate box. 

Drawing 4It is a flow chart of the main routine of the control substrate box. 

Drawing 5It is a flow chart of optical-communications processing of the control substrate box. 

Drawing 6It is a perspective view on the side front of the extraneous light communication 

interface corresponding to the control substrate box. 

Drawing 7It is a perspective view on the back side of the extraneous light communication 
interface corresponding to the control substrate box. 

Drawing 8It is a top view of the control substrate box concerning other embodiments. 
Drawing 9It is an IX-IX line arrowed cross-section figure of the control substrate box. 
Drawing lOIt is a perspective view on the side front of the extraneous light communication 
interface corresponding to the control substrate box. 

Drawing lilt is a sectional view of the extraneous light communication interface 
corresponding to the control substrate box. 

Drawing 12It is a perspective view of the control substrate box concerning other 
embodiments. 

Drawing 13It is a perspective view on the side front of the extraneous light communication 
interface corresponding to the control substrate box. 

Drawing 14It is a XIV-XIV line arrowed cross-section figure of the control substrate box. 
Drawing 15It is a flow chart of the starting processing concerning a modification. 
Drawing 16It is a fragmentary perspective view of the control substrate box concerning a 
modification. 

Drawing 17It is a fragmentary sectional view of the control substrate box concerning the 
modification. 

Drawing 18It is a fragmentary perspective view of the control substrate box concerning other 
modifications. 

Drawing 19It is a sectional view of the control substrate box concerning the modification. 
Drawing 20It is a perspective view of the extraneous light communication interface 
corresponding to the modification. 
Description of Notations 

10 — Control substrate box 

11 — Metal case 

12 — Resin board 

13 — Key switch 

20 — Substrate 

21 - CPU 

22 - ROM 

31a, 31b — Resin support member 

32 - LED 

33 — Photo-transistor 

34 — Interface circuitry 

40 — Extraneous light communication interface 
42a — Input part 
42b — Outputting part 



111 -- 


Metal case 


lllal 


-- Slit 


132 -- 


LED 


133 -- 


Photo-transistor 


140 -- 


Extraneous light communication interface 


142a - 


- Input part 


142b - 


- Outputting part 


212 -- 


Resin board 


212a - 


- Crevice 


214 -- 


Microswitch 


221 -- 


CPU 


232 ~ 


LED 


233 -- 


Photo-transistor 
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243 -- Heights 

244 — Main part 

312 — Transparent resin board 
312a — Cylinder part 
320 « Printed circuit board 
321,321 ~ Terminal area 
336 LED 

340 — Extraneous light communication interface 

341 — Photo-transistor 

342 — Metal ring 



Drawing 2 

For drawings please refer to the original document. 
Drawing 4 

For drawings please refer to the original document. 

Drawing 1 

For drawings please refer to the original document. 

Drawing 3 

For drawings please refer to the original document. 
Drawing 5 

For drawings please refer to the original document. 

Drawing 6 

For drawings please refer to the original document. 

Drawing 7 

For drawings please refer to the original document. 

Drawing 8 

For drawings please refer to the original document. 

Drawing 9 

For drawings please refer to the original document. 

Drawing 10 

For drawings please refer to the original document. 
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Drawing 11 

For drawings please refer to the original document. 

Drawing 12 

For drawings please refer to the original document. 
Drawing 13 

For drawings please refer to the original document. 

Drawing 14 

For drawings please refer to the original document. 
Drawing 15 

For drawings please refer to the original document. 

Drawing 16 

For drawings please refer to the original document. 

Drawing 17 

For drawings please refer to the original document. 

Drawing 18 

For drawings please refer to the original document. 

Drawing 19 

For drawings please refer to the original document. 

Drawing 20 

For drawings please refer to the original document. 



For drawings please refer to the original document. 
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l l a 3 . l l a 4 £*Tiir*-ftftSfc:(i7'y >y ^'tf 
<0tt«litt*»«*f 31a, 3 1bl;J;ot »Ao 
O L E D 3 2 i: )\r><r> 7 a V Y 5 V yX ^ 3 3 i; **£ft 
SiXT^ft. ;n^LED3 2t7*hN7>y'X^ 
3 3ti»OO±£gEH£:ft.7t03K^-rJ:3 : 5:-'f 
-7x>f^|lI»3 4fc:SStt$<iTfeO» ±IBSS2 0± 
fclEfi^ixrtiftJffllfflOC PU21 tcfctf-ft— o?) I /o 

[oo 1 6] 4*3. xmsmmizti^xiz. mmnmm 

14S^SE»3la, 3 1 b^;:J:->TLED32^::7*^ 
^5yy-X?33fc£55fflf::3^ftLT^ftA*. tf^A- 
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mizte^xa. wm£smt3 u, 31 bfcKm 

31al, 31bl £jgj£U Zcn>tplZ$mAiVt&£ 
dtcLTLED32i:7*hh7 y^X? 3 3 SriR^ 

KhLtfiMiktt^X o b b i>t,zftcomm&$:®. 
ft LTMflT-'- ? £18 0 tf£ t lz < < LT ^ h . 
[0017] — S«[2 0±fcti±3BC P U 2 1 IZft 

±&Lt:ftt^*yv*?m*iz&ifc2tL&mmm i / 

02 3t^#$tl.TV^. ddfciJWr, I11ROM22 
tclBliSn^SiMffl^rn^ A £04 <D7 o-^-a— 
hfc*LT*J9, **WCt±, Xf77S 1 OOtTHO 
HHfcLfcft, XT77S11 OfcTittfiaSiJW I/O 2 3 
#^*y^&£0^ajm^i:£A7JU Xf«/7S1 
2 0fcT**tf3Sfcfcffl»£3SffU Xx-yTl 3 0£ 
Tl«liSS$iJffll 1/02 3 £tf LTfSNHHHMirtrtffcffl 

[0018] =5ri3. ^JSP^-X 1 1 fc«df-X-f . y ^- 
l 3 tfjsasfiT *j 0. c p u 2 l {i@SSf*^l5l^-x 
4 v^isvm^ityayZ&l&LX-Uw^*- 

fZ^^thkolZ-te-oX^h. ^CD^f-X^-y 
fl3 *BfffiffiBt=HHK$*& t ROMyyr^^-SrS 
W-TI. . C P U 2 1 {idf-X^f «y f - 1 3<0Eftffl«t:je 

ft tBfcH 6 *5 J: 1/0 7 tc*^"*MW*il«-f > ^ - 7 x 
X4 OdOVvctfcHyTtft. 

[00 19] ?hgB7efflft^ y^-7x-f^4 0(i. *S* 
iO^'J >yra54 105feJg(Cfilft«^-y K«4 2£JE*j£L 

mU2 0±C7)LED3 2tC^ffiLT7^- h h5yyX^ 
Srffi«LfcA*»4 2 a ±ia*«2 0±^7 * h h 7 
y^x^ 3 3 tc*«SLTiI«Lfcai*aB4 2 bkiffifR 
SflTV^ft. -t*l-€'lh.^A*ffl4 2afcaj*«BI4 2btt 
±ta±^-— X 1 1 aO^ lla3, lla4 (CMJC t 
Jt^^aiLTfeO, ir-Xl 1 a<0JP*^ttJSJftC 

1 1 a 3 . 1 1 a 4 IC A 0 ^X'tiLWiSteltlimg, b tc 
ot^l,. t^6^A7 v JSE4 2 a^tiAooy^- h h^y 
y^?42al #M2i"U &7>&4 2 b tCtiAOCOL 
E D 4 2 b l36«SB$ilTV^ft. 

[oo2o]t^ft^. zcoftmytmmjy?-?*'!* 
tgt4oTv^s. ^fc, *mimmiz&^xii. 

)tLED32, 42bH>7*hh5yy'X^33, 4 

2 a 1 {4#*H8**f6*atf5Ki£-rft itfciO. 

iv^wmmz&^xwmFL^KLx^h. <x 
az. ±Mmm*b%h*mmm<nmt*wm-&. & 
mmteRown'&z&tz^w&iztYuimmj y?-7 

jl4X4 0 Z&mm*-X 1 1 (D±-y-X l l a tzBtft 
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U^lla3, 1 1 a4tcA^4 2akJittjg|54 

[002 1] — 2u SAW. C P U 2 1 (iSB4(C^-J: 

f-l 3*mOM^y7<7)^yy3 yfcHSfflKStefci 

^7BiftMaoe»m, CPU2 1l^f-y7'S2 10 
£T37yKlfi8k3:&. n^ymili-O-^-^x 
4 70S&3 4 LT3tft-t3&«A^$ixS<7)2:#«-n» 

Mgforn ha-;U£jf Jg.-f £ J; -5 lcffl:&«4 2 b<0 
LED42b lZf&&Z-£&Ztlz£t). nvyKSrSl 

■f^mmmm-th . -th t , le d 4 2 b 1 <^»* 

7* h h^y>-'x^3 3*^»tr®S^> ■ ;t7k3r 
0. .Itl£4y?-7x47[5|8&3 4#CPU2 liCtiJ 

[0022] CPU2 1(44 y?-7x4 70g§34fr 
£>7* Hh7>'yX^3 3^>' • 7j-7*c?JtS:A^-r^> 
k. Xf77-S2 2 0ttWW3vyP5:»5ft 

Lfc-awasBBTfsriBfc^ro-cv^. tot. ft-fx 

t- •/ 7' S 2 3 0 fc-C y yr^Sr^-t^S^SrWBJr t , 
T77S240 Cc-C^SElBA^SeH^Sr^JllT-r 4 . £ 

tW3U TH1^7.}i^SixTV^^-t{i7T- y7°S2 

6 0 £T^5tffifflfcW >7-r%> . 

[0 0 2 3] ^y7^-4%&. CPU 2 U4ROM2 2 
<*>rt££it*Si!U 4y?-7x4 7®g&3 4£tf-LT 
Bf^<07*nh3;Ui:^r&J:5fc:LED3 2*«365* 
4. -Tit. *M»#®14y*-7x4X4 0fc:fctt-4 
A73SB4 2 ai07 * b h^y ^'77 4 2 a 1 A { LED 3 

2«0B^M^Ji5t'C^y • ^"7 k&9. ^c03ytr A - 

gfl4 2b£tf-UtT7Vy -y^S-ft^U CPU2H4 

377 h'ATJBtk n«c LT-eor^ 7 U -y ^Sr^ft-r 

4ti:i)C ROM2 2<D<X<7yTYVX<r>n^W.^ 
•T. U1T> iii*a0jS^ikfc:«t9. ROM2 2^ 

ROM2 2<y)£Th'l'7£Sl*i-£k^T:'&'K 7KU 
Xf^-TS k 9 <!0liROM 2 2W7 H L'Xtr^-fS 

[00 24] ^tfOid^, ROM2 2£SI*L*:^2 
0£:&Si^-Xl l(CTJR^t-PO. |I|SS2 0±lc 
(44 y 7-7 x 4 X0S& 3 4 ZiY LT L E D 3 2 k 7 * 
Nh5 3 3k SSHSW 4 k k |§]4 y 7- 

7 x 4 X08& 3 4 14±ISR O M 2 2 tltl C P U 



2 1 fcSafcLfcfrC, WW3iei«4 y7-7x4X40 

1 0 Bfr5£<0 ^ y 7^* a y F £ 7 * h h 7 V x'x 7 3 

3 (canr$- 4 k c p u 2 l uaisniMStf)* m R o m 

2 2tf>rt$?£a*a}U LED 3 2Hn,X±SSSMMti 

mm y 7-7x4x4 o^ft-t&ifcj^rs, 

•T k < K R O M 2 2 <7)lH®eDy> Z k if 

[00 2 5] Sri*. Xf77S2 2 0tti5TUc37 
yh'*n/0^x>y?£l;iiW>%£\ Xx-y7*S2 3 
0«0WBr£»T C P U 2 1 (47. ^ >y 7*S 2 7 0 £T I / 
O^-x y 7 £*frtS . i^I/Ofiy^tliCPU 

2 1 (4jSS$W 1/023 1 T&SOt y-f^^ 
»*>IW1sR«l*-*-*-y7U Xf7/S28 0t:tfx 
•y^^SrROMryrkRiai^ LT4y7-7x4 7 

ROM^y7-J^K=t>c:^«kd^rfiJfflt>nrtg-C*>4. 

[0026] <m-mmmm>±^Ltzm-mmmmiz 

H^XIZ. 4y^-7x47EliE&3 4^^4LED 

3 2^7tbb5 3 3 5-^Ig1xS^gKW3 1 
a. 3 1 bliZX&mmW&l 2JKBt:T(t>SSJ#S-fr 

«J«?S^1 2 0±tCLEDl 3 2 J ^7^hh5y> ? 7^ 

1 3 3^1EI£LT^I). JtTt'U dtl^OLED132 
^7*hh5yy'X^ 1 3 3li±y-Xl 1 1 a tejgjft 
L^^COX'J 7 M 1 1 a 1 ^^-^TlE^SilTfc 
0, C^cMJiEtT^^ilfi4y ^-7x471 4 0 
^A^14 2akai7JgP14 2b{4. 01 OtijrfJ: 
d tc|S|7 (J 7 M 1 1 a 1 izW X*Jffi%— &<7y¥?i%WL 
mzBtftZtlX^&. Z<7)W&. Ml lfc^jrr J: 5 £A 
TJSP 1 4 2 a k |±J^^ 14 2b li+a&XVKlCjtt&S 

Mft«M12 0i(7)LED 1 3 2^7* h 
h^y^'X^l 3 3tca»UT^Jt dk'(4A0iiOctd 

tc^oTfc o . asnfc(4«jc-r & 7*bb7 y^'7? i 

4 2a l^LED 14 2b UmftZtlX^i. 

[0027] *mmmiztiif&$m<?>ttmiiWi-' mm 

BBtmmX'b&tf. 7 'J -y M 1 1 a 1 IZAJ]® 1 4 

2 aktiWjgffl 4 2b2r#ALT{aaEl^T'§45t^, 

yyr^*^^4„ ^r±>. xmw&mtz&^xiz 

1 4 2 a k EilTJgB 14 2b t«Rt:»*LTV^* 
A-T&idlcL-Ckftv^ 

<»=HiBBB>S5=iai9BIIWi. 01 2~014tC^ 

-riatc, ;§Rjii)8uiatt2 1 2^fijffltT«©«<50[Hi^ 

2 12a^0figL. -?-c7)i!lS®fc^®L-TLED2 3 2 
k 7 ^ h h 7 y y'x? 2 3 3 £ES LT*>4 k k h Hz. 
^<7)!SMUimWL2 2 0±fcffiigUJtV4 ?U74 y^- 

2i4zmftitLfrxhz>. itz. 9i&ymm4>*- 

7x47 2 4 0lC*iVvai, SIStH]gi52 1 2 a(C*f A"T 
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9s&AW&at» 243 zmmt-zhz, tti> tin ass 

2 4 3cOHHlC{iiagP2 1 2a|*|t;:TLED2 3 2J:7 
* h V JV=JX? 2 3 3 i d t7 =r h h 7> 

y'X^24 2al^LED24 2blS:EiL. $£>tc: 
*«s2 4 4Wfflt{SROM^y7-^^^^>7 i y^-2 
4 4a^i#^2 44b^S2 44 c &i;'£I2f&L 

[0028] ^Ocfc a £*tJ£L£#il^l^^T 
{4. iiWV>CPU22 1^?nX^ yf-2 1 4 

ottwt x o-obgfl^eifl-r y;-7x-f x 2 4 o 

[0 0 29101 5(4, ZCDXoftm^mOXj y^-£ 

T^t^&i&nmmBmiztew&mm&commz^ tx 
vv&. z<vmimm<7)i%r&, gisttxf7rs 1 02 

^-x>/^lt m&x-hm$&a*7?mm-£ti 
x^uzfx'hhfrh. ±^Ltzmmmmtmmi t zxy- 
•yTsio oizxMMtnwmzmmt&tf. mfev>a 

*7?ZftLX)5\,Vz1%r£lZte. Xf77S104tT 

x\$?£ v vDxmm mxh & . 
[00 303 ±j& vtzmmBi,z}$^xi±. mm&&cr> 
ft±cofcMz^7i')umm*Mf-t&£o<<zLx^z> 
h>k tshA,^)T)vmmxw^hzt i>*imxh&. 

ttz. 0 1 6 J; vmi 7 ti*#WK$iJiJtt«itf •/ ? x 

1 0^1l;iT^£X^-?X|t7nffl<7>LED3 5, 3 5 
£>i:&fc«:[5]LED3 5, 3 5S:Xf-^X^(:fffl 

-f£tfrC«:3:<. mmrtibaMz-££>itxwmvzmz 
mtmtx>-vT)i>mm~?z>. zom. w.W(ol,ed 3 

5, 3 5#&£c7)-e;5ftfcr. --:fr£[Wfl£flgfflLTi> 
J*V^. ifc. SI 0lzmU2 0KLED3 

5, 3 5£±t£-£L#>.?>i:£: tie, ^St?y-Xl lie 
Jgj£Lfc/jN?Ll 4 , l 4tcA03a ! ^*.S.c:fct<J; 0, 

[00 3 1] Sfc, HI 8~~02OK}olrvC(4mH0ISS 

i§£\ 3gHB<7)fflli«[3 1 2£KJ4fiJJBLTft?UK?>fitSg& 
3 1 2a5:WLTJ)0. 1303 3 12a«i7'J 



yh«R3 2 0*iBfc:SftLTV^. 7*yyH£«3 2 
0±(;{4— POLED 3 3 6$rie^tT2>0. W56Ufc 
idfc^'JT/ldiflSrfto,, dcOLED336<7) 

W^(ix;u-*-;uSr^LTKH^r y y hStSfidtc 
««S*lfcWF»3 2 1, 3 2 1 ZBJ&LXb*) , 0* 
LSrV tfH£*iJ» I /O t=TPI«m» 3 2 1, 32 1W 

[00 32] 02Ot^-ro(i7-f 
%mm4 y^-7i^340T'$)l jfe***^* 
h hjyy'Xj' 3 4 1 *SSSfl, 5t^JS^g|5{C«^JR 

yy^3 4 2j&*K»LT**. ^iaKSSfli^BW)** 1 

63r*fl9BteiHi-r ^-7x4X340 Sr±IBti5gi53 
12a rtJcfltA-r * t . 5fcSSSO:£Jg 'Jy/342 **Z.O 
OSSM3 2 1,32 lHj£gji£-£&OT\ SS&SW 
I/0{CTl«ai§*U 0if;L3:^CPU(4:?'y7^£ 
nfcfcCOk WBf LTftittflWCfc*. LED 3 3 6 Sr« 

[00 33] ;*>Wfc:*jivci, ffiffltSLEDfi-o 
TS¥t?U X^f •yf-«OfU>0fc J S:*SimB32 1, 3 2 
l {47° 'J y MemtjS^vwC'HS^nx Mi«fc 

£«$re# zttuz. m&m<7)mi}Xim&&fttt 

[hi ] xmin-mimmzfrfr&fflw&mX'y?* 
co^mmxhz.* 

[H2] H»J«»«/-K>y^A<OII-II»^;ffilBriHEI"C* 

[ m 3 ] ia]$ijfflistg*: -y ^ xoiaB&yn .y ^ erca * « 

[04] RI®Jt*««^>y^X<?)^^y;W-f-y<7)7a- 
[05] |i]$iJtaiS«^ -y ^ xcoymmwmn 7 a-f-v 
[06] FUfflttSKtf >y ^ xtcM^ L^hgP30lfi-f y 

^ - 7 x xcomicvmmmx'h h . 

[07] nmmBRtfvtxtttftiLiztto&XMm'fy 

[08 ] A!lcO|IS6^«tC*^-g.$iJfflS«^-y ^X«fl 

mxbh. 

[09] |H]$ijfflia^-y^xoix-ix^MBr®0'?:'fc 

[0io] m®wmLX*v7^zttmLtzftu%MSi4 

y ^ - 7 x xco^ffl!lcoMm0T'S> ^. . 

[011] |81*iJfflIfflg^«y^X^MjeL^ha55tiifi^ 
y ^-7 x >f XcrmmMX'foh . 

[012] ffic7)HSfe^®^^i>$iJffll^tg^'y^Xc7)M 
^0T'S>S. 

[013] [a]$iJffllfflg;K-y ^Xtcm L^h^TtMfiW 
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X*fo%>. 

$>%>., 

mi 6] ^mi,zfrfrmwmx.#v?Acot8ift®®, 

[0i8] mry$amiziffr*WN^#>y9*<nisfo 
mnmxbh. 

[019] msa&mzfrfrhpmmsLX-yfwmmm 

X'fo&. 

[020] n^mznmLt^m^M^ v?-?* 
jxco®mmxfc$>. 

1 0 -WWBRXv?* 
1 l-^WR^-X 
1 2-ttJflHR 
1 3 •^r-X-f -yf- 

20- i« 

2 1- CPU 

22- ROM 

3 1a. 3 1 b»-WIH1JB9*SWf 
3 2- -LED 

34--f y^i^fxESS 



4 0~wai>%mw>4 y?-7 * 

4 2 a-ATlSB 
4 2b--aj^ 

1 1 1"-&®S^-X 
111 a 1-XU 7h 
1 32-LED 

1 4 o-n»*a«-f 

14 2a---A73gP 
14 2b-ffi73gi5 

2 1 2-mmw. 

2 1 2a-E» 

2 1 4-"7>f?D^ •7^- 
•C PU 
•LED 

•7*hh5yy*X^ 



22 1- 

2 3 2- 
233- 
24 3- 
244- 

3 12- 
3 12a- 

3 2 0- -tio-k 

32 1, 3 2 1-SSHf» 
336-LED 

3 4 0-*HS3eSHI'f >^-7x^ 
34 l-^thh^VyX^ 
3 4 2 -^JlUy^ 
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